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^^ItLt, ^yyn^yl, ^7 7*^-/1, sec-7K-/S, te 
r t--7*h^>^ h4rva£*^*«^»f Jb*l& 0 

[0 0 2 4] 

, s e c-7f^yi, t e r t -7 Y * ZifimfhtlZo WMM. 

WI-rMT^Uv^^ (RCH 2 0-) HgiT^^yS, $ 
H^JST-H^LTv^^o (RCH(R')O-) £ 2^T^nJf->^ N g= 
EW^LTi^^ (RC(R')(R")0-) &3®LTfrzi*zs&£1r 
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\ 

[0 0 2 5] 

(i) ^mzn&ttt L^ik&ygt lt\ J^n^&o^w' hti&o 

t>h, MJ?ODy7>, F'J^Kyy7>, PJih+yy7>, h 'J 7°d 
*°3rV->7>, ^fJH>'J^ODy7>, ;V f 'J ^ h ">7 >, * ^ )V Y 

^f;H'J7°n,f^yy7>, xfjvHj^nny7>, ^ 
h 'J ^ Ky->7>, h'Jx^^yy^y, h 'J y°u tf* v y 

7 /o^HJ^ony7>, "7 0 n tf ;i/ MJ y< h ^ y y y y > y°n if a, h >j 
-x.h*~>yyy, 7 > nt°;vfj7 , n^yy7>, 7x-iH'J;nDy7^ 

7xX;^'J>hJfyy7>, 7xC;ubiJxf^yy7/, 7f7^^'>y 
^y x r- h 5i F+yy5 >> ff77°n^yy7> < y^fiVy7>, V * 
fj^DDy7>, y^f^y^DOy7>, y^fiM b^yy77, y^-f- 
h 3rvy 7 y, y7Wn^yy 7 >, y7fiVy^^fyy7^ y 
h*vv9y\ y ! ^fJl/y7D^ v ~>7 >\ vi^;V->7>, y*J. 
f)^nDy 7 > ) yxf;uy'7nny7>, yxfjMf+yy7>, yJ^ 

iViKy->7>, yXf^7*D^yy7>, yXf ^y^ f Jpy y 7 y 

xf^yx h * y y 9 y > yxf^y^n tf* y y7>, y°n k?;i/ y 7 y'7* 
DH°Jl/7nDy7>, yVnt'il/y^DnyrA y7nif;M h^y->7>, 
yyn^X^yy^, y 7°n t°;V7°n^y y 7 y-/n tf ;Vy y< h * 
y v V >, y y°n kf ;l/y J- Kyy 7 >, y7°D tf ;Uy y°n y 7 > , y y 

xXjl/y7>, y7xX^7nDy7>, y 7 xX^y 7 D D y 7 y 7 jc — 
)Mh^yy7>, y 7 xxju h ^ yy 9 y7xx;V7*D^yy7>, 
y'7xXjky^ + yy7>, y'7xXikyX F^y->7 y^xX^yYa 
# * y y 9 > ri s W <b ti & 0 
[0 0 2 6] 

±3^ (2) ^tL^ffiLWt^tLT, J^T<0 4>O75 s ^f«bn-6o -f& 
;b*>, If* (h } ) * h^yy'J^) ^ * y. If* (M)xKyyiJ;v) yt ? y 
, If* (>f;l/yV h + yy'J^) * 9 If* (^fiVyxKyyiJ^) y< 
*y, tf* (y'n^yy'J^) yf 9 If* (y'x^yy'J^) y< 9 y, If 
X (y^f^y'J;!') yt^y. tf* (y^f JM h^yy'JM y< ? y. If* ( 
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>> lf*-l, 2- (b'Jih+vv'J^) 2- (^f^y 

^^yy']^) kfX-1, 2- (^f^yxhJfyy'J^) 

2- (^f f+yy'J^) x^>, 2 - '(^-f-JWn. h 

^yy'J^) i*>, fcf*-l t 2- (y^^yy'J^) tT*-l, 
2- (yxF+yyi);P) i?>, If ^ — 1 , 2 - (yVf^y'J^) 

2- (y^fjMf^yy'JM -x?>, 2- (v^i^U 

xRyy'Jib) -x?>, IfX-l, 6- (hU^h^rWU/U) tf 
6- (f'Jxb^yy'J^) fcf*- 1, 6- (^f^yV h 

^ryy'J;l/) ^ tf*-l, 6- (^Wxh+yy"J^) 

fcfX-1, 6- (^fJM^yy'J^) 6- 
Kyy'Jll') tfX-1, 6- (y^^yy'J^) ^^r^^, tf ^ 

-1, 6- (yx^yy'J^) ^**t>, fcf*-l f 6- (y^fJl'y'J^) 

kf*-l, 6- (y'^f;MKyy'J;V) ^.^r^^. If * - 1 , 6 
- (y^fJkX^yy'J)!/) ^-^-^ tf ^ — 1 , 4- (f'J^ h+yv'J^ 
) ^>-tf>, tf^-l, 4- (h'jxl«^yy'j;k) 'O-tf^ 4- 
(^f;by^Kyy']^) ^>-tf>, If*— 1, 4- (^f^y'xKyy'J 
;U) ^>-tf>\ kf*-l, 4- UfJMf^fyy'J^) ^>-tf>, kf*-l, 
4- (^f^xf+yyij)!/) ^>-tf>, If * - 1 , 4- (y^ b^ryy'J^) 
^>-tf>, 4- (y'xl> + yy>J^) ^>-if>, tf*~l, 4- {V 

^f^y'JM ^>-tf> % tf*-l, 4- (yVfJV^ f^-yyU^) ^>-tf> 
, lf*-l, 4- (yVfJPxh^yyiJ^) ^>-tr>^7&^f fjtt^o 
[0 0 2 7] 

±5*; (3) X*%LZiiZ>UZ LWfc^t»£ U, tlTW^W^n^o -Tfc 
fc*>, T:£ (3-1) T-^£ftMfc^tJ^& ? ^f«b*U l, 3, 5, 

3, 5, 7-fh7-sec-7'h4ryy^nfh7ynHy, 
1, 3, 5, 7-fF7^f^-l, 3, 5, 7-fh5^h*yy^nff7 
->n^r-9->, 1, 3, 5, 7-fh7-J«f-^-l, 3, 5, 7-f F7~t e r 
t-7h^yy?nfh7ynn>^ Lv\> 
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' lit 1 ] 

OR Me 

i i 

Me-Si— O-Si-OR 

0 o •••(31) 
! I 

RO-Si— O— Si— Me 

1 i 
Me OR 

[0 0 2 8] 

foh. r^: (4-i) -cmztizit-erwrnmifbti. (3) <dt^^*^ 
m^-m^yvz-v-ym-k^x nm^^tzit^mx^ mx.^, 2, a, 7, 9, 

11, 13-^t^f^-2, 4, 7, 9-f h7^h+y-2, 4, 7, 9 

, 11, 13-^t->7t'y^o [5, 5, 1] yn+t>^WiL^o 
[ft 2] 

OR Me Me 

Me— Si— O-Si— O — Si~OR 

A 1 I 

0 o O •••(4-1) 

RO-Si— O— Si— O—Si-Me 

1 l I 
Me Me OR 

[0 0 2 9] 

t>*>, t^: (5-D -emzuzit&m^&mrbtizo 
RO ;si-o^si' OR 



RO -s°<?-si^° 



/□O-Si^p-Si^ •••(51) 

Si^.^Si w 
RO' ° "OR 

[0 0 3 0] 
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fr*>> T^: (6-1) -emZti&it&M^tfmf hfi, h'J^ (v^^h* 
yyn + -» ^fii'->7>, h V * (^f^-sec-^h#yyn*y) ^ 
fiVy7>, 1, 1, 3, 3-xh^^rX (y7f)MRyyD^y) -1, 
3-y>f^yn^rf>, l, l, 3, 3-f F7#/; (yVf^-sec-y 
^yyn^y) -l, 3-y^f^ynH>^ 
HC4] 

OR 

i 

Me-Si-Me 

Me O 

i • 
RO-Si-O-Si— Me • • -(6- 1) 

Me O 
I 

Me-Si-Me 
OR 

[0 0 3 1 ] 

^*>, -ra (7-i) TmzK2>it&%>)^tfmfbti, r-h?** (v*^-)v* 

h^rvvn^rv) y7>, f + X (y^f^-sec-^^yynty) 

O 

[ft 5] 

OR 

i 

Me— Si-Me 

Me O Me 

RO-Si-O-Si-O-Si-OR •••(71) 

Me O Me 
i 

Me— Si-Me 
OR 

[0 0 3 2] 
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(8-1) -c&zti&it&vsmtfmfbti. ±s: (7) w«3tw-aj 

Mb 6] 

OR 

i 

Me-Si-Me 

O Me 
Me Me Me 0 _^_ 0 _^_ 0R 

RO-Si-o-Si-o-si 0 Me 

Me Me O^-^ '"^ 

Me ~f-MeOR 

O 
I 

Me-Si-Me 
OR 

(3-1) - (8-1) *K Me(±-CH 3 . R fi^jzl LT, W&t 
[0 0 3 3] 

±5£ (i) tTtti (2) -c^sax-Mb^ti, -fimztix^2>i><D*m^&z 

[0 0 3 4] 

, ^ott^o^-e^t-i, Mx.(f, JITWjS: (3-2) -c^SfiaRffcn 

fi£oT, ^J&1-&.I^ ? -e#£o ^<^)ti, *M14ftfeg£ (base) 
[ft 7] 

{Me(H)SiO} 4 ^ > {MeSi(OR)0} 4 - (3-2) 
[0 0 3 5] 

. ^l^O^t^Jfi-CS, 09x.tf, J^T<7)S (4-2) "C^^n^RJCD^ 
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[its] 

{MeSi(OR)0} 4 » ••■(4-2) 

[0 0 3 6] 

, tetowm* (Djjfe-e&m"? & , wx.a. &t(Dj$: (5-2) x-mzti&Kfofc 

[ft 9] 

(HSiO 3/2 ) 8 ^ tet , ( ROSiQ J/2 ) 8 ... (5 - 2) 
[0 0 3 7] 

(6) -c^ti&ft-^^ -fimztix^&kcozm^&zttfx^&m 
, ^ZatDm* (Djj&x&mx i , tajx_f£\ jy.r<7)^: (6-2) -cn^ti&ss^ 

[ft 1 0 ] 

{ H(Me) 2 SiO } 3 SiMe ^ base » {ROSi(Me) 2 O } 3 SiMe • • • (6 - 2) 
[0 0 3 8] 

(7) xmzti&ik&ynte. -fiMZ*ix^&i><D*m^2>zttfx%2>i& 
, ^^i^^Mt^-el, 0flx.Hr, &T<7)7*: (7-2) -e^£*i&RSK 

[ft 1 1 ] 

{H(Me) 2 SiO} 4 Si * ROt ^ *■ > {ROSi(Me) 2 0} 4 Si •••(7-2) 
[0 0 3 9] 

±5£ (8) T'^ft&ft^tHi, Ttm£*lTV>&4><7>£/B^<£>.I t&X£2>m 
, ^<Di^^-e^tl, ffi)x.f£\ J^LTO^: (8-2) XmZft2>%.fc<V 
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iot:, _t5£ (7) W7;^^rvi^t±S (6) OTJ^ + yiO-a^ 

Mb i 2 ] 

{ROSi(Me) 2 0} 3 SiMe +{ROSi(Me) 2 0} 4 Si^i 22 -* -(8-2) 

j£ (3-2) - (8-2) Meli-CH 3 , Rti&j&LT, Hi 
fcti*«»w l ftBSHkTteff&fc^-ro 

[0 0 4 0] 

*ZbWKfrfrZ v<; _L^c (1) &L<fi (2) 

[0 0 4 1 ] 

, &T<D&i$~emfcfrffim&i-& tut l^o -r%t>*>, m^m^tztfxo^t 
moo. 5 ~ i omm&m^bti&o ztix o^&^t+^i^fi^Jiflnri** 

(±0. 0 0 1-0. Kii/fi^o Sittl!lHt(i, T>^e-7\ *T)VT 
;i/T>^--7A n frmt*? 9t* : s)\s h u ^f^r >^e--7A, *iikf h7i 

>^E-'7A^^7K^fbT>^E-'7 Ail. tJcM^ h V «7 A , Tfcffitf fc # V A , 
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^StR^IM^^ W h fi z> o M K *° «j * ^ v y #4& \z mm®. 7 > * - * a >f * 

»=«7 3>\ ^-#S7<>, t-t7 5>^*t^>itl^l^^t) 
[0 0 4 2] 

J: 0 # &#§|7W^ n * & * truffl W \,z^m K %2>m&&$> h 0 

teftUfi* i?y-;K :/n/ty-/K ^yyD^v-^ 

>K y77y-^f y^*V7>, 4-^f^y't^V7> 

/yx^Jl'X-f;!', xf u>^ijn-;^y-2-xf ji/7f;vx-f^ x- 

, yxfi^y^'j 3-;i/y^f;l/x-f;v, yxf i/Vy'ij yxf ;vx 

-f-;K yxf l/y^'j 3-ji/y'xf ;i-x-f ;K y'xfi^y^'j n-;v^y y 
n tf;i/j.--r^> y xf 1/ y ^ V n - ;v y t: ;vx - f y'xf l/yy*>jn 
-^Kyyf^x-fiK yxf py^ij 3-^y^f A'l-f /I', f F 7 t K 
o77y, h7tf*o77y, 7"n tf w>^>; n-;v^ey p{^-;i/jc 

-x;K -7°d kf U>^t*'J 3-;i/y'yf ;i/x-f^, 7*n tf lx>y-*<j xr-;i/^e/ x. 

7°n e 1/ > y' 'J 3 - ;k y xf ^x- f ~fu kf V y y' 'j 3 — ;l/ 
*/7'nif;i/x-f;K :/n kf n — ^yVn kfrt'.x— -r^, 7°ntfi^> 

y-*i; x7-;i^y -f^-)V^-7-)V^ yVn t° 1/ y 7* 'J n - ;u y y f ;i/x - f ;K v 
■7'n H°l^>y**i; x?-;i/vxL^;i^--r;K y'7'D tf W>^'J 3-^y7°n t?;i/x. 
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7 5 F\ 7-trhT< K\ N-^^T-bh7< h\ N, N-y^f;P7-bF7< 
K N - ^ ^ 7° n tf * y r \ h\ N-^f ivtfn'j Yyta t'(D^m.m^hMi%, 
*7sLy, f F7tKnft7x>, V ^ f-)V7, * v K> J*^*9^ 1, 

1 MXXte 2 m&± ^SpLtftlt^) C t. &X § & o 
[0 0 4 3] 

[0 0 4 4] 

*5twi~frfrz>i&mMte, ^ (3) - (8) xmzti&mm^x 19 v^/-^ 

-i> CI <h £ & 0 
[0 0 4 5] 

LxnhtiZ>$L$L'®} 1 0 OMfmittLT. L< (i0. l~2 0fiMfB. £ 
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[0 0 4 6] 

fcfc. ±fE (A) Rlf (B) «r-g-t>v'J*KIIIBfiKffla^{±, 2<bH«^ 
fi&v^, ^<7),£>£>. ^Jff&:fr (NV) 5 - 2 0Ss:%<7)*#?ft<b1-& <h#£ 

vn#^Jt LTIi, n-^>^>, n-^3r-9">, i -^-^^ 

n-^"/*>, 2, 2, 2 - h **f-$/iV9 y, n-*??>, 

y^ l>;l/x>, *yVy^ -x^;l^>-tf h ij ^ ^-)V^<y-\f y y *^-)V^)l< 
*<y-\*y^ n — ~?u\£)V-r<yidy^ i — -fu }£)V-^<y-\f >\ i/j^^-)V^<y-\fy^ 
i — -ff-)\"<yj£y^ h 'J -x-f-ju^^-tf >v- i --fu kf;v^>-tf > > n — T 5. 

hy, h -?*f-)v; ±; y, y ? u^**y; y 2 >f;vy?nA 

>K 7*l>7xy> > 7x'/ft>^^^F>|'H, x.?-;i/i--r;K i- 
•7°n li;i/x.— -r;K n-^f^x-f ;K n-A^y;i/x-f ;K 2 -xf ;i/A 

fryjr^-^y, x-^-vy w u-)i<^: ; - n-y°^f-)Vj^-7-)V^ x-f-vy V) n 

— — n -A+y^x-f)K x.-^- lx > ^* 'j n — "7 jlxwI/x. — 7^1^ 

— -f y'xf l/>^ij3-^^y^f;l/x-f ^, yxfl/v/ij 3 - 
)V-J*^-)V3- — yxf l/V^'J a-j^yxf jl/x-fK 

ij3-;l/yxf;ux-f ;K yxf l/>/'J y°o tf;|/x-f JV, ->*J- 
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tf-VW*) \£)Vx.—t-)V, yxf /f;Vi-f 

y x f 1/ > ^ 'J 3 - ji/ y 7f ^ x - f ;K T-h^tKn^^^, 2-<*?-;l/ 

'jn-^y^fjvx-f;!/, -7°n n° i/>y">; n-ji/^yxf ji/x-f ;k y°u\£ 
)/ yy*) u - ;l^v\x^ )V x.- t" ^ , 7°n kfu >^*>; y°u 

x^-t^K v-/nif 3-^y>fJi/x-r;K ->7n tf lx > W n 

yxfjbx-riK y 7°n t: 1/ > ^* 'J n - ;Vy 7°n t';l/x - f -Jy°u\£uy 
? rr - ;u v r ^ ;vx-f i^^^x-f v x.^- ;l/ K g£ 

^x.^-;v, y -7fn77h>, y -;*uu ^ ^ h WfWL- n -7*n kf;K g{= 
^- i -yn fcf;K g£^- n-y^K ffcgfc- i -7*^;K &M~ sec 

;K g£^-n-^>^-;K g^^-3-^ K->7'fJK m^^f-^^yf-^, gt 

^- 2 -x.^-;V7"^;k g£^- 2 -x.if-;v^dr ->;k g£^<>v;K g^v^n 
^^rv;K S^i^f;Vy7 n^sdr ->;K gf^- n -7-;K T-fel>g£^^-;K 
T-b M^ixf ji/, g^jif-^>^'; r?-;v^ey g^x\^-p> 
rr-;i^/x;^-;i/x;-T-;K g£H y'xf V > >f 'J n-;^7 ^f^x-f^ 
, g^vx;^-u>^ij rr-;i^y xf^x-fiK |f yxf n-jK 
7 - n-7'f^x-fiK gi^7°n tf rz-;l^y ^f;vx-f;K g^ 

7°akfu>^'j 3-;^yxf^x-riK g£g£v 7°n fcf lx > 7 <J 
^;i/x.-f-^^ g^v-7°o kf l^>^~>j 3-^7 x^^x\-7^K g^v^'ntf 
V y 7 =r - ;l/^7 - n - — 7- ;K } )^~ >K g^^ h * v h 

■J^Un-^K 7*nft>|xf;K 7nt>>i-n-7'f;K ^DtV^ 

?LBI-n--/*-;K ?Lm-n-T^;K 7D>|y'xf;K -7*;V&v 
7^Hyxf)^i^xxti«, N-^fWM7? h\ N 
, N-y7f^*;K7 5 K, T-b h T ^ K, N-^f K\ N, N 

-y^f^7-tf7^ KN-y -^-)Vy°u kf ^- >T ^ h\ N-^^;Hfn>J 

;f7^>. yVfJi/7;^ + yK, 1, 3-y°u/^y^)Uhy^t^ 
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^<7)XfiT'-iu^)^ K5Ht-c2jpx. & i £ ^-e # So 

[0 0 4 7] 

^fSWOSU^ffliiifc _tffi (A) Rtf (B) Sr-g-tr v l ) i)%WM> 

I0 0 4 8] 

1 0 0 0 nmf*4, ZomZlim&WLfitiZjL »)J|t?SHjS5e$*L4o v'J#«Jgl 

■cffl v > t> n £ n \t t*A,% a*-? § & #i x. if* t? > 

n-K fV7f>^ Ytt&fimf bft&o #3&9!<Z>>ffi. 

[0 0 4 9] 

MsSli, i9#|&a^\ L<(i8 0-2 0 0t:T% «f£ L< 

j±o. 5~3$himt-9o Kfism^^wf B i»ru^im 

[0 0 5 0] 

WL<n>tmSm\i, ftiL<it 15 0-3 5 0 VX\ $f £ L < li 0 . 5-5 
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L^o H3^<7)»iaS{i, L<(i3 5 0 -4 5 OVXfti L < (± 3 0 - 1 

2 o^ratf do 

[0 0 5 1 ] 

§mzffiLx, nhtiz>m<7)itmmmz «t o ^Mitt-fa 

[0 0 5 2] 

ga^JhLT. 7 4 )V? -X* Ztiftt Lv^o 7^;V^-(i, 0. 0 5-0. 

[0 0 5 3] 

\ ztDXoizLxnbtitz&immn, m^x^^^mmzmn^^mL, * 

•ctte-c h & o CI O X d K L h titz *R(±/h $ ft SB?LjW— C^tltv^ 
[0 0 5 4] 
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v> 0 ¥&i*mmt. mmmtLxi>&mmm*3\&mz2&<T&K&mmm 

[0 0 5 5] 
[0 0 5 6] 

zmm^mtrnT-tztzft, m^mm^mmm&r lx tt o t^rana* 
h -r , Mit •/ n -b x k & v> x m^m v > <b *l & fts* o 7° □ -t * k & ^ r 

, ^immx^^ ^^h±^^mm^m^mir^tz^KZ(D x o ^mm^ 

[0 0 5 7] 
[0 0 5 8] 

HI HiSV^T. lltm&L*mLX&*)^ Si&tiL, SOI (Si on insulator) mWL 
m <DS i ###»«T' * & S iGe^GaAs^ * tfMt^ * o T & & v » 

o 2lt3>9 ? hm<omtBl1&&lBkX"$>2>o 3, 5, 7, 9, 11, 13, 1 51 

±Jf<^EI§UiOgP^*iJjg 1 7 i -eoE«l/B SrHStCB&^-eM 1 , M2, M3, M 
4, M5, M6, M 7 StfM 8 t 4, 6, 8, 10, 12, 1 4 1 6 

a^rm<7)mmmmmx$> •? , «:T^o^T«^Ki*fe^m4 ^<bjmK_L*Kjfi] 

^oT, V 1, V2, V3, V4, V5, V 7 tVfr& 0 1 8 t 2 

1-2 4 (i^IKlS^/TLTi/^o |3|«lrrai:«^SR^t±^JRE*ft*^L-Cv» 
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F7>y^^ (HI^) coy- h**v^±3£^^$tL*o iOJ^U, Kill 

3&»f>±WfiP^OCfc«:*g^-o Ml-MS^n-^jl/EI, M4, M5£tf 

RABBIS* &^f±-fc S ^n-zN^l/SBH, M6 ~M8 £yn-/s\U/ge$|hn¥.£.I 
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